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[Abstract] Objective To observe the effect of elongated needle acupuncture on inflammatory reactions and
apoptosis in acute spinal cord injury, investigate if PI3K/Akt and MAPK/ERK signal transduction pathways are
involved in the neuroprotective effect of elongated needle acupuncture and explore the promoting action of elongated
needle acupuncture on spinal cord injury repair. Method One hundred and fifty adult male SD rats were randomized
into groups A, B, C, D and E, 30 each. A model of moderate spinal cord injury was made by modified Allen's method.
Group A received a sham operation without spinal cord injury and no elongated needle acupuncture. Group B did not
receive elongated needle acupuncture after model making. Group C received elongated needle acupuncture
after model making. Group D received an intrathecal injection of LY294002 at 0.5 hour before model making and
elongated needle acupuncture after model making. Group E received an intrathecal injection of PD98059 at 0.5 hour
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using the BBB rating. Inflammatory cytokines TNF-α, IL-6, IL-1β and NF- ? contents were measured by ELISA.
The degree of apoptosis was determined by TUNEL. Bcl-2- and Bax-positive cell levels were measured by an
immunohistochemical method. Spinal p-Akt and p-ERK expressions were determined by Western blot. In vivo
expressions of Cyt-C and Caspase-3 were determined by RT-PCR. The in vivo inhibitory effect on downstream Akt and
ERK signaling pathways was investigated using specific inhibitors LY294002 and PD98059. Result Inflammatory
reactions and neuronal apoptosis due to the inhibition of PI3K/Akt and MAPK/ERK signal pathways were involved in
the damage in a rat model of spinal cord injury. The neuroprotective effect of elongated needle acupuncture was related
to a decrease in the number of Bax protein-positive neurons and an increase in the number of Bcl-2 protein-positive
neurons. Elongated needle acupuncture treatment improved rat motor function, activated p-Akt and p-ERK in PI3K/Akt
and MAPK/ERK signal pathways by down-regulating Bax protein expression and up-regulating Bcl-2 protein
expression and inhibited the expression of Cyt-C, a key factor in the mitochondrial apoptosis pathway. TUNEL detected
and inhibited the activation of caspase-3 cascade in neuronal apoptosis. Application of specific inhibitors LY294002 and
PD98059 to PI3K/Akt and MAPK/ERK signaling pathways inhibited the expression p-Akt and p-ERK expressions.
Conclusion JIN’s three needle therapy plus mirror therapy for knee joint movement is an effective approach in
treating hemiplegia after cerebral infarction, and it can improve the lower-limb motor function and the ADL.
[Key words] Big needle therapy; Elongated needles; Spinal cord injury; inflammatory reaction; P-Akt; P-ERK; Bcl-2;











???????? ? ???? ???????????????
??????????????????????????
?? ??? ? ?????????????????????
??????? ? ?????? ?????????????
????? ????????? ?????????? ????
? ??????? ???????????????????????????
? ??????? ? ??? ? ?????? ???????????


























???? ???????? ?????????? ????? ??
?????? ???? ? ? ?? ?? ?? ?? ?????
???????? ??? ?????????? ??? ?










?? ??????? ? ?????????????




??????? ? ???????? ???????????
???? ??? ?? ???????? ?? ? ??????
????????? ????????????????
? ???? ? ?? ?????????????????
????????????????????????
??? ?????????????????????????






? ??? ??????? ????????????
????? ?? ??????????????????
?????? ?????????????? ?????
????????? ?????? ???? ??? ??? ?
???? ? ? ???????? ?? ???? ??????????
????????? ?????? ???? ??? ??? ?








???????? ? ????? ? ?? ????? ??
?????????????? ???? ????? ?? ??
????? ????? ????? ? ??? ??? ?? ?????
????????????????????? ???? ?
?????????? ? ?????? ??? ?????




? ???? ? ???????????? ?? ?????
? ? ? ????????????? ? ?? ?? ???
????? ??????????? ?? ?????? ? ?
??????????????? ? ?? ?? ??????







??? ? ???? ????????????????
?????????? ?? ??? ?????? ?? ????
???????? ? ????
????? ??
????? ? ???????? ????????
???? ?????? ??????????????? ?? ????
???? ??? ??? ??? ??? ????????????
???????? ? ????????????? ? ?? ???






????? Shanghai J Acu-mox, Mar 2017, Vol 36, No 3
?? ????? ?? ?????? ? ??????????






? ????? ?? ??????? ??? ?? ? ??? ?? ?
????????????????????????????
????????????????????? ? ????
?? ??? ????? ?? ? ? ??????? ?? ?????
?????????????? ?????????????
???????????????????????
?????????????? ? ????? ?????
??????????? ????? ?????????
???????
????? ????? ? ??? ???????
?????? ? ? ?????????????
??????????????????? ? ?? ??
? ? ??????????????????????
???????? ?? ????? ? ?? ?? ? ?????
?? ?????? ?? ????? ??  ? ?????
??????????? ?????????????????? ???????????
? ??  ? ?????????? ????????? ?
??????????????? ?? ????? ?? ? ??????
?????????????? ?????????????????
??? ????? ??? ??????????????????????
???????????????????? ???? ?
??? ????? ? ????? ? ????????????
???????????????????????
????
????? ?????? ????? ? ????????
?????????????????????
?? ??? ???????????????????
????? ?????? ? ??????? ?????????
?????? ???????? ?? ?????? ????????
????????? ???? ????????????







????? ?????? ?? ????? ? ?????????
? ??? ?? ??? ??????????????
?????? ? ? ????? ???? ????????????
??? ? ???????? ????? ? ??????????? ??????
??? ? ???????? ???? ? ???? ????????
???????? ? ???? ????? ?? ?????????
??????????? ?? ??????? ?? ???????
? ?????? ? ???????? ??? ?? ??? ??????
? ? ? ???????? ??????????????
? ????  ??????  ? ??? ? ? ??????? ? ????
??????? ???????? ????? ????? ?? ?????
???????????????? ? ????????
? ?? ??????????????? ?? ??????? ?? ??
????? ?? ?????? ?? ????? ????????? ??
???????????????
? ??????? ?????? ???? ????????


























??????? ??? ???? ??? ??????
?????? ???? ? ? ?? ?? ?? ?? ?????
???????????????? ????????????
??????? ?????????? ????????
? ??? ??? ??????????????? ??
???????? ?? ? ???? ? ? ? ??? ???? ??
??????????????????? ???????
????????????????? ??? ? ??? ?
?? ? ??????????????????????? ?
??? ???? ? ??? ??? ????????????
???????????????????????????
?????? ? ? ????????????? ??
? ? ?????? ??? ???? ? x ?????
?? n ???? ?? ? ? ?? ? ? ?? ? ? ?? ?? ?
? ? ?? ?????????? ?????????? ?????????? ?????????? ??????????
? ? ?? ??????????? ??????????? ??????????? ??????????? ???????????
? ? ?? ????????? ????????? ????????? ??????????? ????????????
??? ? ??? ?????????? ? ??? ????????
??? ??
?? ? ??????? ? ???? ????? ?????
????????????????????????
?????????????????????????

















? ??????????????????? ?????? ????






????? Shanghai J Acu-mox, Mar 2017, Vol 36, No 3
? ? ????????? ??????????????????????? ? x ????????
?? n ???? ???? ???? ????
? ? ?? ??????????? ?????????? ?????????? ????????????
? ? ?? ????????????? ???????????? ????????????? ??????????????
? ? ?? ????????????? ???????????? ???????????? ?????????????
??? ? ??? ?????????? ? ??? ????????
??? ????????
?????????????????????
?????????? ??????????? ??? ???
?? ????? ???????????????????





?????????? ?? ?????? ???????? ? ???????
?????????????? ???? ?????????
???? ????????????????????????
?????? ???? ???????? ????? ???
????????????????????????
???????????????????????
?????? ???????? ? ??????? ????????
???????????????????????????????
?????????????? ??
??? ?? ???? ?? ???? ?? ???? ?? ???? ?? ??
? ? ???? ? ? ?????????????????
? ? ???????????????? ? x ???
?? n ????????
?? ?? ?????????
? ? ?? ???????????
? ? ?? ???????????
? ? ?? ???????????
? ? ?? ???????????
??? ? ??? ?????????? ? ??? ?????????? ? ??
? ????????
??? ??? ? ????? ???????????
? ? ?????? ????????? ????????? x ???
?? n ???????????? ??????????
? ? ?? ????????? ?????????
? ? ?? ????????? ?????????
? ? ?? ??????????? ???????????
? ? ?? ??????????? ???????????
? ? ?? ??????????? ???????????
??? ? ??? ?????????? ? ??? ?????????????????
?????? ???? ? ? ?? ?? ?? ?? ?????
????? ? ??? ? ????? ?????????
??????????????????????????????
???????? ? ????? ????????????
? ???????? ????????????? ?????? ?
??????????????????????? ? ?????
????????????? ????? ???????? ??
??????????? ????? ????????????
??????????????????????????????
?????? ????? ??? ??? ?????????
????? ??
????? ?? ???????? ? ?? ?????? ? ?? ???????? ? ?? ?????? ? ?? ???????? ? ?? ?????? ? ?? ???????? ? ?
? ?????? ? ? ? ???????? ? ? ? ???
? ? ???? ? ? ??????????? ????? ? ??? ??????
??? ???????? ? ?????? ???????
??????????????????????
?? ???????? ? ?????? ????????????
?????????????????? ???????




????? Shanghai J Acu-mox, Mar 2017, Vol 36, No 3
??????????? ?? ? ? ????? ? ???????? ???
???? ? ????????????????????? ?
???????????????? ???????? ? ??????
?????????? ??? ??? ??
? ? ?????????? ????? ? ???????? ????
?? ? x ????????
?? n ????? ????????
? ? ?? ????????? ?????????
? ? ?? ??????????? ???????????
? ? ?? ??????????? ???????????
? ? ?? ??????????? ?
? ? ?? ? ???????????
??? ? ??? ?????????? ? ??? ?????????? ? ??
? ?????????????????
? ? ?? ? ? ?????????? ????? ????
? ? ?? ? ? ?????????? ???????? ????
??? ??????????
? ? ?????????? ????? ? ????????? ? ????
???? ? x ????????
?? n ????? ?????????
? ? ?? ????????? ?????????
? ? ?? ??????????? ???????????
? ? ?? ??????????? ???????????
? ? ?? ??????????? ???????????
? ? ?? ??????????? ???????????
??? ? ??? ?????????? ? ??? ?????????? ? ??
? ????????
? ????????????? ? ????????? ????
??? ????????? ????? ? ????????? ??
??? ???????????????????????? ?
???? ????? ? ????????? ????? ??????
????????????????? ?? ? ? ????? ?
????????? ?????????? ? ????????
??????????????????????????????
?? ????? ? ????????? ???????????
???????? ? ?????? ?????????? ??? ??
? ??
? ? ?? ? ? ???????????? ????? ? ????
??????



































































??????????????????? ? ??????? ???
??????????????????????????????




? ???????? ? ???????????????? ?? ?????





??????? ??? ????? ? ???????? ????????
?????????????????????????????





??????? ????? ? ????????????????
??????????? ????????????
???????? ???????????? ? ???
???? ?????? ??????? ???????????




? ??? ?????? ?????????????????? ? ????? ?
?????? ????????????????? ??????
?????? ????? ? ?????? ??????????
?????????? ???????????????????????
????? Shanghai J Acu-mox, Mar 2017, Vol 36, No 3
??????????????????? ???????
??????????????? ????? ??????
















??? Fitch MT, Silver J. CNS injury, glial scars, and infl-
amemation: Inhibitory extracellular matrices and regene-
ration failure[J]. Exp Neurol, ???????????? ????????
??? Borgens RB, Liu-Snyder P. Understanding secondary
injury[J]. Q Rev Biol, ??????????????????
??? Ferguson AR, Hook MA, Garcia G, et al. A simple post
hoc transformation that improves the metric properties of
the BBB scale for rats with moderate to severe spinal
cord injury[J]. J Neurotrauma, ?????????????????
?????
??? Lan WB, Lin JH, Chen XW, et al. Overexpressing neuro-
globin improves functional recovery by inhibiting
neuronal apoptosis after spinal cord injury[J]. Brain Res,
??????????????????
??? Fukunaga K, Miyamoto E. Role of MAP kinase in
neurons[J].Mol Neurobiol, ?????????????????
??? Shehadah A, Chen J, Zacharek A, et al. Niaspan
treatment induces neuroprotection after stroke[J].
Neurobiol Dis, ???????????????????
??? Jung SY, Kim DY, Yune TY, et al. Treadmill exercise
reduces spinal cord injury-induced apoptosis by
activating the PI3K/Akt pathway in rats[J]. Exp
Ther Med, ?????? ????????????
??? Raghupathi R, Muir JK, Fulp CT, et al. Acute activation
of mitogen-activated protein kinases following traumatic
brain injury in the rat: implications for posttraumatic
cell death[J]. Exp Neurol, ????????????????????
??? Zhuang S, Schnellmann RG. A death-promoting role for
extracellular signal-regulated kinase[J]. J Pharmacol Exp
Ther, ????????????????????
???? Luchetti F, Betti M, Canonico B, et al. ERK MAPK
activation mediates the antiapoptotic signaling of melato-
nin in UVB-stressed U937 cells[J]. Free Radic Biol Med,
???????????????????
???? Wu Y, Shang Y, Sun S, et al. Erythropoietin prevents PC12 cells
from 1-methyl-4-phenylpyridinium ion-induced apoptosis via
the Akt/GSK-3beta/caspase-3 mediated sig- naling pathway[J].
Apoptosis, ??????? ??????????????
???? Wang Y, Gao C1, Zhang Y, et al. Visfatin stimulates
endometrial cancer cell proliferation via activation of
PI3K/Akt and MAPK/ERK1/2 signalling pathways[J].
Gynecol Oncol, ???????????????????
???? Lu KT, Cheng NC, Wu CY, et al. NKCC1-mediated
traumatic brain injury-induced brain edema and
neuron death via Raf/MEK/MAPK cascade[J]. Crit
Care Med, ???????????????????
???? Baptiste DC, Fehlings MG. Update on the treatment
of spinal cord injury[J]. Prog Brain Res, ?????????
????????
???? Park J, Hopwood V, White AR, et al. Effectiveness of






???? Rapson LM, Wells N, Pepper J, et al. Acupuncture as a
promising treatment for below-level central neuropathic
pain: a retrospective study[J]. J Spinal Cord Med, ?????
????????????
???? Paola FA, Arnold M. Acupuncture and spinal cord medi-
cine[J]. J Spinal Cord Med, ?????????????????
???? Genovese T, Mazzon E, Crisafulli C, et al. TNF-alpha
?????? ???? ? ? ?? ?? ?? ?? ?????
blockage in a mouse model of SCI: evidence for
improved outcome[J]. Shock, ?????????????????
???? Lü YL, Zhao LM, Chen HP, et al. Effect of electro-
acupuncture at Jiaji acupoint on anti-inflammation,
analgesia and immunoloregulation[J]. Chin J Clin
Rehabil, ??????? ?????????????
???? Usichenko TI. Acupuncture as part of multimodal
anal-gesia after caesarean section[J]. Acupunct Med J,
??????? ????????????
???? Xu JN, Xiao D, Ju JH, et al. Effect of electro-acupuncture
on treatment of spinal cord injuries in rats[J]. Chin J Clin
Rehabil, ????????????????????
???? Wang F, Gao Z, Li X, et al. NDRG2 is involved in
anti-apoptosis induced by electroacupuncture pre-
treatment after focal cerebral ischemia in rats[J]. Neurol
Res, ???????????????????
???? Hetman M, Gozdz A. Role of extracellular signal regu-
lated kinases 1 and 2 in neuronal survival[J]. Eur J
Biochem, ???????????????????????
???? Zhu Y, Culmsee C, Klumpp S, et al. Neuroprotection by
transforming growth factor-beta1 involves activation of
nuclear factor-kappaB through phosphatidylinositol-3-
OH kinase/Akt and mitogen-activated protein kinase-
extracellular-signal regulated kinase1,2 signaling path-
ways[J]. Neuriscience, ????????????????????
???? Yao R, Cooper GM. Requirement for
phosphatidyli-nositol-3 kinase in the prevention of
apoptosis by nerve growth factor[J].
Science, ?????????????????????????
????Mazzucchelli C, Brambilla R. Ras-related and MAPK sig-
nalling in neuronal plasticity and memory formation[J].
Cell Mol Life Sci, ???????????????????
???? Raghupathi R, Muir JK, Fulp CT, et al. Acute activation
of mitogen-activated protein kinases following traumatic
brain injury in the rat: implications for posttraumatic
cell death[J]. Exp Neurol, ????????????????????
???? Bleicken S, Wagner C, García-Sáez AJ. Mechanistic diff-
erences in the membrane activity of Bax and Bcl-xL
correlate with their opposing roles in apoptosis[J].
Biophys J, ????????????????????
???? Xin M, Deng X. Nicotine inactivation of the proapoptotic
function of Bax through phosphorylation[J]. J Biol Chem,
?????????????????????????
???? Wiener Z, Band AM, Kallio P, et al. Oncogenic mutations
in intestinal adenomas regulate Bim-mediated apoptosis
induced by TGF-  [J]. Proc Natl Acad Sci USA,
???????? ?????????????????
???? Irles C, Nava-Kopp AT, Morán J, et al. Neonatal mater-
nal separation up-regulates protein signalling for cell sur-
vival in rat hypothalamus[J]. Stress,
???????????????????
???? ??????????
